Until the early 1970s', 2-propanol was one of the most popular solvent in producing fish protein concentrate (FPC), although the problem in using this solvent was to remove the residual 2-pro panol at the level of less than 250 ppm (FDA standard) without using steam.7) Because of the high energy consumption and high cost of vacuum drying facilities, and also with the decrease of the demand of FPC, this 2-propanol extraction pro cedure went out of use in the 1980s'. Just recently, vacuum drying process has become one of the most expected drying process due to the advances in energy saving technology.
We have re-examined the traditional pro pylalcohol extraction procedure from the view point of marine phospholipid recovery, since pro pylalcohol is considered to be more hydrophobic than ethanol, and therefore, it is expected to recover more lipids and less water soluble con taminants.
Expense of vacuum drying and solvent recovering processes are no longer a re strictive factor in obtaining valuable marine PC.
Materials and Methods

Extraction of Lipids
Thirty sardines Sardinops melanosticta, averag ing 48.7g, were captured using set net that has a mesh size of 20mm, at the coast of Kamiiso-cho, Hokkaido in November, 1987. The whole sardine bodies were minced, and subjected to the follow ing extraction procedures: Procedure 1. Chloroform/methanol extraction (Control): The method of Bligh and Dyer8) was modified as follows: To 100g of minced whole body, 100ml of chloroform and 200ml of meth anol were added and homogenized for two minutes at 5000 to 6000 rpm. Then, 100ml of chloro form was added and homogenized for another thirty seconds. Finally, 100ml of water was added and blended for further thirty seconds. The homogenate was filtered through a Toyo No. 2 filter paper (Toyo Roshi Kaisya, Ltd., Tokyo, Japan) using a Buchner funnel, and the residue was re-extracted with 100ml of chloroform using a homogenizer for thirty seconds.
All the glass wares, homogenizer cups and blades were rinsed with 30ml of chloroform and was poured into the same (Toyo No. 2 filter paper) Buchner funnel. The combined filtrates were transferred into a separatory funnel and the filtrate container glass wares were also rinsed with 20ml of chloro form. This solution was combined with the solu tion in the separatory funnel as well. % TCA soluble nitrogen amount from the total nitrogen content, and by using a conversion factor of 6.25. Total lipid content was determined by procedure 1 as described above.
Results and Discussion
The minced whole body of sardine examined in this study consisted of 63.2% of moisture, 13.4% of 5% TCA insoluble protein, and 17.9% of total lipid. Extracting lipids by propylalcohols result ed in some amount of non-lipid contaminants as shown in Fig. 1. 2 -Propanol extract contained the largest amount of non-lipid compounds followed by 1-propanol extract and 1-propanol extract from the dried material. Though the amount of non -lipid material was relatively small in the extract of 1-propanol from dried material, AV was the highest among the four types of extracts (Table 1 ). In addition, orange coloration was observed, in dicating a de?erioration to some extent during the drying process. POV and AV of other extracts were also not so low even though the extracted lipids did not exhibit coloration. This was con sidered as an initiation stage of lipid oxidation owing to the relatively long period of solvent evaporation that was inevitable for obtaining the reliable lipid yield. Additionally, on the account of the adulteration of the internal organs that 
